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im 

ean ::?i^oji ca^ inw xiicH ^ ^aioiis uEitu ^i^^. 

^i4£^ s i^m mo\ si^si ^ ^aioiim uay! ^^se. 

X-||5£^ ^ ^^SOII 2^ ^2im 51^^ l\\0\ s\^9\ ^ ^AIOIIS UEftd sl^SE. 

Xil6£^ ^ ^^SOII il Sei X-IICH ^ ^AlOjlS UEiyi 

HI7£^ ^ ^^SOil If^ 3^^ Srg^ S X-IIOi fij^Sj ^ ^AlOllg UEfty 

e ^^SB M0\ SJ^OII 5Jo^/H^ ssi^ ^^SS&.K)il>M IH^ SE^ fl|01» gfi^m^ § 

xm\ Ahga^ £^4^ ^ x-iioi asoii 5!0ia. 

s^^sfoi. sen ::>!^oii oe^^ i^g^^ ^le.^ xiich si^^j ^ ^aioiis uEi-ty 

£01 Cf. 

Q1:^l^ 2^^^£x^l>^¥lxl 02^ ^AIOII ^B\m ^l^am CIIE-Efgj(Dead- 

oiGji. cHiH-EigjM ^a^o^m^ oi^^ 2^ :^i^xi:?h ^aioii ^zfoi ^mm^ ii^:)^ &§^^£joi 
gen Ehjusj:^! coi^oia. 

HaU. OI2f :?l^0il aiOiAHfe 2^ ^^XP^ 7>iXlfe QIH-E|gJ01l 

^^E||OI<!^(Commutation) ^UPh SOiyO. 

^, meg g^mxi ^6H ri^^xi:?h ^^xii^&oii e se^oi ^i^isui hh^oii o\^m ^ 

mo\D\ ?|6H e ^HnHAIEKSnubber Capacitor)2^ ^fiS^QI OI5iE ggOil 

^ ^^SB 0I2^ gEH UI^Sl m^o\D\ ^mo\ 5i2^AH. 222F ^I^llSiOl IT^^ 2iW 

x-ii22s x-ji2£^ ^ ^^soii mm mm- high ^ ^aioiim UEfyi a 

^£^AH, S^&l2x]|>i^x| Q1SI M^EH(Col lector)CHI ^'^ A:>h S^SjH 51 ^ ^^2x^!^?l x| Q\9\ 

0||0IEi(Emjtter)01l^ 3^(L1)0I g^SW. 2 ^ &^2xll Xl Q1£J g^E]2f OilOlEI A^OIOIIfe aOI22 
D\ 2^^^2x^l>i^xl Q22J e^EIOII gJ^ 2^ Bl^f S^SIffl, S^&^2x^|^^x| Q2^ M^EHSf 

OIIOIEI MOIOll^ O0\Q.^D\ S^SiH 2 ^ a^2x-|| x| Q2Sj Oj|D|Ej£[ 3^(L1) A^OICHIfe 
9HnHAIEH(C1):?h S^£ID1, M^EHSf OIIDIEI AFOIOII QOISHI^h S S^Sxil Xl Q3^ m^^\D\ 

^^^^%\±^^X\ Q1BI OIiaiEIOil S^SJH M^E-I2f OlIDIEH AhOIOII aO|22:?^ ^!^^^2X^I>^^X| 
QA9\ e^E^:>^ S^&}2x^l^?lxl 02^ OIIOIEHOII g^goi. S^^^2xil^?lxl Q3,Q42| OIIDIEia gg2^ 
gj^ 2^ A.B AfOIOil 5HnHA|E-| Ca,Cb:'^ S^SICM OI¥Oi5!CK 

3^ 22^21 ^^011 inaf A2f B£i ^!^xp^ a^^im^ 2^&^£xii^¥ixi 022^ s^^^2fll^^xl q4 

m 5^:>IIS10I ^A1, 2^&}£xll>i?lxl Q10I ^XIS 51 ^ Xl Q1 - 3S L1 - 5HIIHAIEH 

C1 - 5!^^^£x-ll>^^xl Q2M e2:?F ^i^^^£x^j>:^xl Q10I 51^ ^^2x||::i^?lxl Q3S| 

^^Sa 7>1S0il 5^:^lgiOI S^^^2x-||>:?jxl Q3 - 3^ L1 - 3HIIHA|E^ C1 - 2 ^ ^^2x-11::f::¥l Xl Q42j 5l#m 

mm m^mn, A£f bsj ^^x\j\ m^u^ qisi s^&}2x^i^?ixi oag 222^ 

giO! ?1AH, 5!i^&^2x||^?jxl 02:^^ ^X!^ S ^ ^^2x^l^?l xl Q2 - 9HIIHAIEH C1 - 3^ L1 - 5l^^^2x-|| 
t^^J\ Q1M mt\^ 22:>F £111, a^^^2xll>i¥ixl QZD\ X) 3 2! ^ &f 2xil^?l xl Q12| d^^^ JA^m 
^y\'^0\ ^i^«^2x^l^?|x| Q4 - ?HiIHA|E-i C1 - 3^ LI - 5j^&^2xll>:¥jXl Q32J 2W S^SKDi 

OlttH. li^OilAH 9H1IHA|£^ Ca(=3H IIH A| E-j cb), 3HIIHAIE4 cb^j ^&}^2^ ei^Qr^M Si^5f^ 2 

^ s^^M o|^^3^o| 5!e[^2^ b^^^ :^i^oia. 

x^lo^ s]soii/H°i ^^Eiioi^j^ ^ms ^^^\ oH^m^ ni32£h ^ck 

Xil32S ^^SahS. Xil32^ e ^^SOil mm 3^^ i^^^S SE.^ 1\\0\ ^ ^AlOlia UEltd 

2^AH. 51^^^2X^I:^^X| Q1.Q2.Q32j 2| e^EHOil A^^ . B^^ . C^^OI S^gn ^ OlIDIEHOil^ 3^ 

L1,L2.L30| S^SI^AH 2|2|£l M^EHfif OilOlEi AhOIOil^ 2| aol22:?^ S^SjQI. 3^ L1,L2 A^ 
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OlOil 3HIIHA|Ei C10I S^SiH 3^' L2.L3 M0\0\\ 3HIIHAIE] OZJ[ 3^ L1.L3 AmiOil 3HiIHA|Ei 

C30I S^£|D1. Q4,Q5.Q62J 3^^z|o| gaiiEj^f OilOIEI AfOIOjl Q0\9.^D\ 2^Z| g^gn 

e^Ei^ 2^&f£x-il^^x| Q1,Q2.Q32j z| 0|!0|EH01I S^Sffl. S ^ x| Q4,Q5,Q6 ^^^^^i Oil 

□lEiM se^^ ahfe a^^. b^^, c^^ afoioii ^hdhaiei ca.cb.cc::^^ ^^^^ s^aoi oi^oi&a. 

Q4g eH2f ^:^jisioi ^AH g^s^iQ. b^^2j sa^oi ^^ch^h^ 

oem sesi- 5^?iigioi ^ah swsi mee sseha. 

SEtl. BmMa Ca(=3HIIHA|&| Cb=3HnHA|Ei Cc). 9H1IHAIE1 Cb. 9HIIHAIE1 Cc^ B^^OIIAH 3 

£e xii4£2f ^^01 a& xiioi sj^e 4- sia. 

ni4£M s^^afe. MA^^ ^ ^soii [ae ^2^m in# xiich m^s\ ^ ^aioiis uEiyj 

^SE^/H. Q12I 0||D|EI2f A^^2| Sgl AhOIOIl L10I S^£II1 01IO|Ei2[ M^Ej AF 

oloiife aol£H:»^ s^am. 3^&}£fli>t¥ixi 0221 ohdieioii b^^si mmo\ m^^n 

9\X\ Q1.Q22I m^E\ M0\0\\ 3HIIHAIEH C10I S^£j01. Q3.Q42I 2|2|o| 0IIO|E12f mm 

E-i AhOIOII aOISH:?^ S^^ei^XjI^^lxl Q3,Q4S| 2| M^'El^ Q1.Q22I 2| 

OilOIEIOil §^£101. 2^^^£X-1!>^^x| Q3.Q4Sj 2^ OilDIEiM gg^^ a^^ g3f 2 ^ Xl 

Q1,Q22j 2| M^EH AFOIOil 3H1IHAIEH Ca.Cb:?h ^^£\0\ 0\mO\BQ. 

01 jn^ m^'m ^m^^, mm A'2i- b'si e^^hh^ 2^ 

OICW, S^e}£x-||>:¥lxl Q3 gJ^(A-B) - 3^ L1 - 2^ e^£X^I^¥l Xl Q3 - S^^^SX^l^^Xl Q4 

m mo[o\ s.ElD\ sm, Bm^^x]\^^x\ qsoi ^^&^£x^l:;^^xl 

Q1SI 5^S3f TJiSOII 5^?llgiOI S^(A-B) -3^ L1 - 2 ^ ^^£xl[^^ Xl Q1 - 3H1IHAIEI CI - Si^y£x||>^ 

^xi Q2M mm m^so. 

3HIIHAIEI Ca(=5HnHA|E4 Cb)^ 3HIIHAIE4 CMH Bm^^X]\ ^?|x|£! >iMaiO| (Stray) ei^g!:^ OilLiXIM 
OlffH, S^&f£x||^?]xl Q4D[ ^Xie ^'^(A-B) - 51 ^ ^^£x-|| Xl Q4 - 2 ^ £ Xll r^^ ?1 Xl Q3 - 3^ 

Lim sahCN 2^:'^ sh:'^ sin. 2^«^£xii^^xi Q4:?i- xhxib m.m^ e^^^x]\±^ 

XI Q2°l TJiSOll 5^:^llgi0| ^2^(A-B) - S >,o| ^, Q2 _ 3HIIHAIE^ CI - S ^ &^£x^|^¥^ xl 

Q1 - 3^ L1 mmO\ S^SCK 

ni5£S i^^ahB. x-ii5£^ ^ ^^scHi 3^^ x^lo^ ^ ^aioiim UEfyi sis 

£SAH. 2^^^£x^l^?ixl Q1,Q2.Q32J M^E-jOil A'^^ B'^^. C''&^0| ^ Oil 

OlEiOil^ 3^ L1.L2.L30I S^SJSAH ^^^^°l M^E]£|- OilO|E^ AhOIOII^ O0\2.^D[ §^£|Q1, 

A'^^,B'^^ A^OIOII 3HIIHAIEH C10| S^£J3I mm B'^^.C'^^ AhOIOII 9HIIHAIE1 02:^^ 

H A'^^,C'^^ A^OIOll 3HIIHA|Ei C30I S^£ID1, S ^ ^^£xll ^¥1 Xl Q4,Q5.Q6^ ^'^'9\ M^EHSf 

OilDIEH AFOIOil C[0\^^D[ S^SIH mmEi^ Bm^^X]\±^X\ Q1,Q2.Q32J Oil 01 E^ Oil 

ffl, 2^&^£X1I^^X| Q4.Q5.Q6 ^^^^2j 01I□|E^M SS^S ah^ 2[ A'-y. B'^^, C'-^^ M 

OlOil 9HiIHA|Ej Ca.Cb,Cc:?h S^SjOi Ol^CH^CL 

3^^m dimahoi a'-^^si 2^01 ^^□^^^ a^^^ b'^^ se^ c-^^aa ^^^b. 2^si-£x^i:^^xi 

QlHf 2^&^£x^l^?ixl Q4S ^I^ISlQj S^£i §^aH2, B'^^2J a°,^oi ^^a\^ 

^^MCh ^^^^^ xjs^b|£x^l>::?|x| Q22f S^^ixlj^i^xl Q5S 5^:4ia0l ^AH 2 

mss g^am, c^^^ s&^oi ^^cn^^^ a^^^aa ^^h^, s^ysxiiii^^ixi q3M 
xii^^ixi Q6S &:>ii2ioi ^AH mee m^^^o. 

m^[A-\, 34^ X-ilOl U^OilAHt ^HIIHAIEI Ca(=3HllHA|E-i Cb=3HlIHA|EH Cc). 3HIIHA|E-i Cb, 

5HnnAiE-i ccb mm^ ^md\\o\ ei^er^^oii oimxiB ^^a^HS n hd\d[ ^o[x^ ^^E^a^Il m. 
m xiicH u^s ^^^^ 4^ 

m^' SE2f 5^^lgi0l i^^^ age s^aK>i 3^Eiioi<!^ gxils mmB\^ ^^^m oigaFOi 

Xil6£2[ ^01 S ^gtg 5!g^X-iM USM ^^1^ 4- 9JiQ , 

xu^m s^sahs. xiiesE^ ^ ^^soii m& ^ ^2^m xiioi sissi m ^Aiojis u 

EFy sjS£^AH. 2!^^^£X||^?|X| 012] M^E^O^| gj^ 2^ S^SIQ M^Ei£F OUDlEi A^OI 

Ollfe DO|SE:?^ S^£JQ1. OilDIEHOil S^&I£X^I^?|X| Q3°l mmE\D[ S^SIII S^&ltXll^^Xl Q3^ 
01I0IEH2F mmEi AhOIOil aO|2H:'F S^aH S^^^Ex^I^^xI Q3^ OilQIEi2F 2^&f£x^l^^Xl Q10J 
e^'Ei A^O|0j| 9HIIHA|Ei Ca:»h S^SICJI. 2^&}£xll^¥lxl Q22J M^EHOil 2S B:?f S^SJH 

e^E-i£f OilOIEH AmiOil^ C}0\2.^D[ S^^iffl. OilDIEiOil S ^ &^£x^|^¥i xl Q4£j e^E-i::>h S^SIQ 51 
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^^^X]\^9\X\ Q42I OilOI£H2l M0\0\\ O0\Q,^D[ S^SH ^^^5^X]\^9\X\ Q4^ OilOIEi2f S 

^^^£X-I1^^X! Q22I e^EH A^OIOII 9HIIHAIEH CbD[ S^SJCN. 2 ^ A¥l Q1°l 01IO|EH2f 

Q2^ OilDIE-i A\0\0{\ L10I S^£iJ2 2 ^ X| Q32| OiIDI£-i2f S ^ ^^£xj|^?j xl 

Q4£i OilOlEi AfOIOil ^HIIHAIEI C10I S^£i01 Ol^OiSia. 

oj^ 2^ Sl^^ A2f B2I 2?]XH:»^ ?>^^E[Hfe a^^^£^^l^?|x1 Q22f 2 ^ xl Q4D[ S.^9\ 

OldH, 2^^^SEx^l^¥lxl 010! 3i ^'^01 3^ L10il ^^£1^ 312. S ^ ^ xl 0301 

^xis s^oi 3^ L10II tjffl, s^^^sfli^^ixi 01:0^ ^^^^x]\^9\x\ osoi eAioii 

a^^^£x■ll::^¥lxl 03 - 3^ LI - a^&^£x^i>^?ixi 04 - ^HiWAiEi c^m mm^ ^moi m 

n[^yD[x\^ s^^^^oi A£f 82J ^^?]x^::'^ g^(in^ 2^&^£x^i^?ixi om 2^&^£xii>^^xi 

x]\^^x\ 04 - 3^ L1 - 2^&i£x^i:^?ixi 03 - 3HiiHAia c^m S6^^ 2W m,mo\ m^^ct. 

mm ni7£2f ^^01 01 ^^^m 3^^ s ^^.'m mm- j\\o\ si^chi ^mm ^ sad. 

ni7£M s^^m^. m\75l^ ^ a-goii a>e 3^^ ^ ^^^s sg.^ im m^9\ m ^aioiis u 
E^y sj^£E^/H, a^^^£x^l^?^xl oisi e^aoii mm a:?^ s^aii M^£H2f oiioieh Ahoi 
oiife c^ol2H:^^ s^sch. oiioiEioii 5!^s^£xii>r?ixi 0421 m^B:)[ s^sin 5!^&^£x^i:±:^xi 0421 
olt□lE^2^ e^'EH A^olo^l aoi^H:?^ s^sn s^&>£xii::^^:?ixi 0421 oimiEHSf a^&}£ai:^i?ixi 0121 

m^Ei M0\0\\ 3mME\ C^^\ m^9\0\, m^^^X]\^9\x\ 0221 M^EHOll mm BD[ §^£131 

e^EH2f OilDlEi AFOICHI^ Q0\9.^D[ S^SDI, OIIDIEiOII B^^^XW^^xl 052J m^E^:)[ S^£iI2 2 
^&^£X-1I^^X| 052j OilO{EH2f m^E\ A[0\0\\ Q0\2.^D[ g^SIH 2 ^ ^^5Ex-j| Xl 052j (>llO|EH£f <^ 
^^^£x^l^?ixl 022j e^Ei A^OIOII 3HIIHA|E^ Cb:?^ S^SIW, 2^^^£x^!^^x| 0321 M^EjOll 2 

aei cp^ s^£J3i M^E^2f o\\n\E\ a^oioii^ cto\9.^D\ s^^icn. oiiniEioii 2^^^£xii^¥ixi q62\ 

m^t\J\ S^SJH S^ei£x-ll^?ixl 062] 01|D|E-i2f M^E] AhOIOil □OI^H::'^ S^&^£x^I^?I 
XI 062J OilOIEISf S2^^^£x-I!>i?|xl 0321 m^Ei A[0\0\\ 3HIIHAIEH CcD\ S^tlCH, S ^ a^£x^l x| 
04.052J 0\\U\E{ MO\m 3HIIHA|Ei C10j S^SjH 2 ^ Si^Xjl:^?! xt 05,062| 0\\n\E\ MO\Q\\ 5HIIHAIEH CZD\ 
S^£|Di, £I^^^£X||^?|X| Q4,Q62J OIIOlEi AfOIOII 3HIIHA|Ej C30| S^tllQ 51 &f£xll>^?lxl 01 ,Q22j 
OllOiei AhOIOll 3S L10! S^Siffl. ^^e^£x^|>i?lxl 02,0321 OIIDIEI A^IOII 3^ L2D[ S^EIH 3^ 

a^£x^l>^^xl 01,0321 o\\n\E\ mo\o\\ l30I s^soi oi^oi^a. 

^E.X]\^^X\ 04S m^' 2H2f BD\\^0\ 3^A^ 2^21 S^6H2. B^^2J S^^OI ^^□^^o^ Ctm 

4^aa ^^o^, a^^^£xii>^?ixi 022^ si^^^tx-ii^t^xi osa eH2f ^:?iigioi 3^ah 2^2j me 
06M eH2f &:^iigioi 5!^2j m.mm m^mo. 

0\D\A-\, 2^«[£xj|^?|x|^^ MgyXI^Ei, IGBT. MOSFET. GTO EM A\mm 4- 9JiO . 

OI^^OilAH ^Sel- U\2\ ^ 2^^2| ll^Am^A-\ JH^ 22^ 

X-II01 u^2i §3^^ eH2f ^^iisioi 1,^^^ s^2j mMol oi^oixit^ ^?jxis e^^Ai34 ^^Eiioi<i^ ^ 
£011 nfe-f in^ aeie ir^^^a^^ ^^a^g xiioi ij^, ^^^m^ ^2.'m xiioi ais2f 

?t^^ ^^^m if 4- ^2.' SI lilOi ^^^^ 4^ ^OID. 



S^S 1 

5!^^^£x||>^?|x| 0121 e^EHOil A:?^ S^SIH S^&>£x-il>i?lxl Q12J OlIOIEHOIIfe 3^(L1)0I 

s^siw, ^^171 ?B!^&^£x^i>^?ixi Q12J mmE^2Jt 0IQIE1 Ahoioii^ oo\^ElJ[ m^an mm^^xM^n^ 

XI 0221 e^EHOll mm SJ[ S^£IDi. feOI £!^&V£XII^^X| Q22| e^Ej2^ OilDIEH AhOIOII^ CfOI 

S^SIH ^!^&^£X^I>^?^Xl 0221 OimiEH2f 3^(L1) AhOIOIIfe ^mA\E^{C^)D[ m^Si 

ffl. e^Ei2f OimiE-i AfOIOil Q0\9.E:D\ 2^^^£x^l^^x! 032] ah:;] 2 ^ &}£x^I X( 

0121 OilQIEiOII M^E-i2f 0^|0|E^ A^OIOll Q0\2,^D[ 2 ^ ^^£x^| X| Q42J M^Ei:'F 

:?! 2s^o}£x-|)>^?lXl Q22J OilOIEHOil S^SJffl. 3 ^ &>£x-|| Xl 03,042] 01I□|E^S ^§^^5^^ 

S§:2f 2^ A.B AfOIOil 3H^IHA|E^ Ca.Cb:'^ S^£|CH Ol^OiXI^ ^^Oil SAOIAH, 

I^l Se.^2J ^^011 {L\^[ A2F B2j S?lxh:'^ ^^^M^ 2 ^ ^^£x-|| xl 022f S^^oh 

£X1I^¥|X| 04» SH2f ^:)ilgiO| diA-\, ^^&[£X-Il^¥ixl 0101 ^Ol 3^o}£x-||>^?|x| 01 

- 3^ LI - ^HUHAlEi CI - 2^^^£xil^?|x| 02M mo[^ SiH, m^^^X]\^^x\ 0101 XH 

Xie 2^^^£xll>i^x! 032] d^^^ JHBOW ^D\[^Q\ 2 ^ ^^£x^l:^^?l x| 03 - 3^ L1 - 9H1IH 

AiE] CI - s^&t£xii^?ixi 042] 2^ see m^mn, as^ b2] s^x^:?f m^oh^ ^^:)\ 
E:X]\^9\x\ om m^^^xi\^^x\ Qsm SH2^ ^^^isioi d^M, m^^y^x\\^9\x\ qzdi ^xi 
0 ^oi s^eisEx^i^^xi 02 - 9HiiHAiEH CI -3^ LI - 3 ^ xi oie esf-fe enuf an, ^ 

D\ mm^5LX]\^9\X\ Q2D\ V\X\^ mm^^X]\^9\X\ 012] 7}]S0II mD\\2X0\ ^^D\ E^^^XM 

^¥ixi 04 - 3HiiHAi£-i CI - 3^ LI - m^^EiX]\^^x\ 032] mn m.mm m^^^m ms^^ 
^2^m xi\o\ si^. 

S^S 2 

S^S^£jyi^^xl 01.02.032] 2| e^EHOll A^^. B^^. C^^OI ^^^^ S^HIHI OilDIE-jOilfe 3^ 
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L1.L2.L30I g^aSAH ^'^2i m^EASi 0IIQIE1 A^OI0^lfe ^ Q0\2.E:J[ S^EIM. x>m L1,L2 A^ 

010)1 9HII1IAIE) C10I §^g:i2 3^ L2.L3 A^0|0)| 9HIIHAIE) C2D[ S^SH 3^ L1,L3 AmiOII 9HiIHA|E) 
C30I S^aCM, Q4.Q5,Q62J 2t2t£) SajEiSJ OIIQIE) AmiOII aOISHIif g^gn 

2| M?!!Elfe ^^^e^£x^|>i?lxl Q1,02,Q3°I 2| OimiEHOII g^Sffl. Q4,Q5,Q6 2i2i-oj oil 

□las Sm°^ Sffe g2f 2| A^^, B-^. A\0\0\\ 3HIIHAIE) Ca.Cb,Cc:'h 2|2| g^SJOl Ol^OIXIfe a 
soil 910\M. 3Um HIBShW ^^^9\ E^0\ ^►0)2! OS CfM4^ £fe ^f:"! c&^ech 

b^oe, a§^e^£fll^?l^l Qiaj &oi asiBfEXjii^?jzi cms e=a a3iiaoi Emm m 
mm §s8f3, B4f°i sg^oi 4fai5!°s ^^oa. 4^:)! a^efExii^?!*! Q2a 

a^ei£Efli^?ixi Qsa e^f a^sf mn\2io\ a#2i s§m sssm, c^si asoi ^foi^! 

01 a^o) mmm ssss ^s^s 5^fe 3^ g^ss ag^ nioi as. 
s=?m 3 

a^eiEaiiii?ixi qi°i oiioiasf a^°i as Ahoioii lioi s^an oiioiaa gaia Aioioiife aoi 

g^aCM, a^e^EHI:i;?l^l Q22I OIIOIEIOII B6f2l aSIOI S^EI^Q 4}:?! 2| a^e}£XB>i¥|X| 
Q1,Q2°I gajEI AmiOlt 9HnHA|E) C10I S^aOl, a^^SEfll:!:?!*! Q3,Q42J 2t2|o| 0||OIEI2f mm& M 

oloil 2,^ aol2^:'^ s^gn 4^:'i a^e^cxfl^^ixi 03,0421 3| s^iEife 4»:5i a^eiExii>i?iii 

Q1,Q2SJ 2| OIIOIEIOII S^gOl. 40| a ^ £aii!i?l X| Q3,Q42| 2| OliaiEHS SSSS SIfe §3} 

A}:,| a^y£x-ll>i?lxl Q1,Q2°l 2,^ g^EH AlOIOII 3HIIHAIEH Ca,Cb:'h g^acH OI¥CHXIfe aSOII 

2iOIAH, 40I 3H1IHAIE-) c12| E2i A' 9i B'2| a?lxh:5h gf^ttHfe 40| y£ai>i?lx| Q22f 

40I a^e^Ex^l:i:¥lxl Q4» ena a?iigioi ?ii2, 401 a^e^Ex^l±¥lxl q3I!I 4^:?i a^e>£xii 

^9\x\ Q1g AHS yCHS QIH-aSM ^'°&M 3i§I!f 5>I§S H^HhS BI^SIOI, 40| a§^y£fll>:?l 

xi Q30I ?iiia 4:31 sj^(A-B) - L1 -a^e}£xii:i:?ixi q3 - ai^e^Ex^l^¥^x| Q4« msioi a# 
5h ssfe e=:'h an, 4:'i a^efCJciii^i^ixi q3oi wiia mmm see 4:11 ai^&icxiii^^ixi qioi 

3ia3f WSOII 35)13101 431 a§^(A-B) - 3^ Li - a^&^£x^l^flxl 01 - 3HIIHAIEI CI - Bm&^XW 

>:?ixi Q2M gsH §aai2 4:?! s^a& A'2f B'2i a?lxp^ gatnife 4:11 a^^etcfli^i^ixi am 4 

51 a^ei£Xlli!i9l*l Q3M SSf ec2f &?||8iOI 91Di. 4:?! m^'SlS^M^^n Q4D[ 31Xia gJ§^(A-B) 

- a^a}Exii:?i?ixi 04 - a^&hEai:i:?ixi 03-3^ Lie SSI01 a#:3h *sfc sEi'h sn. 401 a 
^e}Exii:d;¥ixi 04:'h JHxia a^2i sss 4:'i a^e>Exii^?ixi 0221 tjisoii 33iiaoi 4:?! 
a§^(A-B) - a^&fEfli>i?ixi 02 - 3H1IHAIEI ci - a^&}Eai:i:?ixi 01 - 3^ Li°i a^ seoi §4 
§M ^§os 5^fe B4 ^2im mm aef :gioi as. 

4 

a^efExiir5i?ixi 01,02,03°] 2| §§!iEioii ae^ a'4. b'4. c'4oi ^t^f g^an 2t oiiDiEioiife 
3i! Li,L2.L3oi g^asAi 2|3t2i gaiEia diDiEi Amioiife 2i Qo\2E.D\ g^acH, 4:?! 
agf A'4, B'4 Ahoioii 3HIIHAIEI CIO! g^a:3 4:^1 ag^ b'4.c'4 A^ololl 9HIIHAIEI czJi g^a 

12 4:"! E2i A'4,C'4 A|0|0|| 9HIEHAIEH C30I g^affl, a^e^£fll^9lx| Q4,Q5,06°I m 

aiEia 0IIOIE1 AlOIOII CiO\2.^D[ g^a^ 2| gilJE-lfe 4:'l as^yEfljili^lXl Q1,Q2,Q3a 2f Oil 

oiEioii g^affl, 401 a§^yEai^?ixi 04,05,06 2|2i°i oiioiEia se°s s^fe sat 401 21 

agf A'4, B'4, C'4 AtOIOII 9HIIHA|Ej Ca,Cb.Cc:)| 212,'- g^aOl OI¥0|I|fe SSOII 2i0jAI,4:'| 
34S dlilSIOI 4:?! A'4S| agfOI 4ai5!°S aS4 401 B'4 SE= 4:71 C'4Ma fe^oa, 4:'i a 

^eiEjiii5i^xi om 401 a^eiEflii^?ixi Q4a e^r ensf 2h3ii8ioi 3iai a^°i sss sasnn. 
4:?! B'4Hj agfoi 4ai^°s as 4ea y°a, 401 a^e^Ex^lr^¥)xl 02^ 4:11 a^a^cxji^^ 
xi Q5M eH2f ^^3l|gio| ?iAi a#°i SMS S45H1, 4:'i c'42j agfoj 4i:n^°s as4a 
CI b^°a. 4:11 a^B^Ex^l>i?lxl q3M 401 a^sfSEjairii^xi oes m^' es2t a^iigjoi 3iah a#°i 
m.mm m&sm ^s^s stfe 34 mm a& sioi as. 

5 

a^eiExii^?ixi Qi°i e^iEioii gj^ as! agf Ai'h g^an m^&si o{\o\e\ a\o\o\\^ cto\s.BD\ g 
^aoi, OIIOIEIOII a^&^Efliiii^ixi 0321 m^EiD\ g^an 401 a^yExiii^i^ixi 0321 oiioiEHst g^' 
EH Atoioii Qo\2.BJ\ g^an 4:'i a^e}Exii:d:¥ixi 0321 oiidieisi 4:'I a^eisniiii^xi 0121 
El Ahoioii 3H1I1IAIEH caiJt g^acM, m^^^m^^xi Q22I s^Eioii gj^ as! agf g^an 
E^s^ oiioiEi Ahoioiife aoi2H:>h g^ai3i, oiioiE-ioii a^ai£xHi:i:?)xi 0421 mmsiJi g^aia 401 
a^e^5Exll>l¥lxl Q4a oiioiEi2f saia Atoioii aoieniJF g^aiii a^e^ExHi>:?ixi 0421 oimi 
Q2f 4:'i a^e^£Hi^?i» 0221 s^E^ mo\o\\ 3hibiai9 cbDi g^aoi, 4:?! a^e>Exii>i?ixi 0121 

OIIOIEHSf 431 a^ehExl|>:9lxl 02^ 011019 AhOldl 31! L10I g^g3 431 E^&SiX]\t!^9\Xi 032| 

oiioiEH£f 431 a^etExii:ii?iw 0421 oiioia AlOIOII sHDHAia C10I g^aoi oi^oixife asoii sioi 

AH, 431 gj^ aS! agf A£f B2) a?lxPI gf^CEH^ 431 Em^^Ji\±^X\ 022] 431 a^^EWI^i?! 
XI 043] eH2] a3llglO| SiXlia, 431 a§^&^Ex^l>l¥lxl 0131 43] a §^ efE»l^?l xl 03g AHS 

eicus QiH-aas i>ogAH ssa ihss n^nis si^stoi, 43] a^e>Efl]>i?)x] oioi ?ixia gj 

^01 43] 3g L101] aiafe £2 = 3] ai2, 43] a ^ &}Ex)l ^¥1 Xl 030] 34X]a S^O] 431 3^ L10]] 

asafe 2^3] ao), 431 a^ah£fl]>i?)xi oiaf 431 a^&iEJii^^xi q30] eA]oi] 7»jia 431 a 

^&S:Xi\±i9\x\ 03 - 3^ LI - a^&]-£xH]>i?]xl 04 - SHIIHAia C1« SS]^ aW sgoi §433 gJ 

^ asiagfo] ^, 431 Aa b2i a?ixi3] mmm^ 431 a^e}E»i:i¥]x] oim 431 E^&^xw^mxi 
0301 e=a a^iigioi 3^x1 43] a^e^Ex^li^?]xl 02a 43] as^eisxiiii^ixi 043] saioii wxi 

E 431 a^e}Ex1l^?]x] 04 - 3^ LI - a^e^Ex^l:±:?]xi 03 - 3HIIHAia C1M SSIfe a# aSOl s 
4§S ^g2S 5hfe Eh4 i^Sf SI sgf§ a# ag^ «IOI SS. 

6 

a^yEa]>i?]x] 01a s^EHO]] gj^ as agf a4oi g^an gajEna oi]oieh A]o]oiife cio]2E3| 
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A\0\0\\ 3HIIHAIEH CaJ[ S^£JW. 2 ^ ^^£xll:^?j Xl Q2^ M^EjOil SSI B^^OI 

M^Ej2f OlIDIEI AFOICHI^ O0\Sl^D\ S^SICN, OIIDISOil 2 ^ ^^£x1l xl Q5^ m^E\J[ ^^SiH 
:>l 2^ei£x||:^?|x| Q5£i 01ID|EH2f gillEH A^OIOil aOISH:?^ g^£II2 S^^tXll^^Xl Q5^ Oil 

DIEiSf 2^e^£x||>::?lxl Q2S| #a!•E^ A[0\m BmME\ CbO[ S^SjDI, 2 ^ ^^ 5E X|| >^ ?J xl Q3HJ M 

^ElOil SS! a& C^^OI S^£|I2 e^EISf OIIDlEi A^0|0||^ atO\2.^D[ S^SiW, OIIQIEHOII 

ef£5Q||^?|xl Q62I M^E-i:>h S^EIH S ^ ^^SExl!:^^^ Xl Q6°l 01IDIE-i2^ g^Ei AmiOil aO\3lEiD[ 

m^SlH ^Ol ^j^y^Xll^^Xl Q62I OilDIEiSf ^^J\ E^^^X]\^9\X\ Q39i m^E\ A[0\0\\ 3HIIHAIEH 
CcD[ S^£I01, ^^^^^X\\±%X\ Q4.Q5^ 0\\U\E^ A^OIOil 3H1IHAIEH C10| S^^^tai 

>^¥lxl Q5.Q6°I OilDIE-i A^OIOII 3HIIHA|E^ CZD[ 2^£jDi, 2 ^ &^£x-||:^?1 Xl Q4,Q6^ OilOIEH A^OIOII 

9HIIHA|Ei C30I 2 ^ ^^£xll xI Q1,Q221 OIIOIE-i A^OIOil 3^ L10I S^£)D1. 

&}£x^l^?jxl Q2,Q3^ OilQIEH AhOIOil 3^ L2:>F S^SJH 2 ^ ^^£x^l^?i xl Q1.Q32J OilOIEj AhOIOil 

5^ L30I s^sioi oi^cHxi^ m^m 9JiO]k\, s^^m u\jiimo\ a^^^ 2^^oi ^hpi^o^ 
3^21 ^:?tigioi ^AH mee m^B[ji, b^^9\ m2.'o\ ^^c:H^^^ ae^^aa ^^^^^ 

^Ol a^&^£x||>i:?lxl Q22I E^^^X]\^%X\ Q5M SH2f B:>\\^0\ ^AH § 

^mn, c^^si ^ie^oi ^^oi^o^ am^^^ot ^^^^^ Ah:j| s^gh^xii^i^xi qsh^ ^oi 
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